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2.**** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the wavelength asynchronous transfer mode device equipped with the wavelength 
multiplexing transmitting means and the wavelength multiplexing receiving means of 
transmitting and receiving a wavelength multiplexing lightwave signal, through the working 
optical transmission line or the reserve optical transmission line said wavelength multiplexing 
transmitting means As opposed to m input signals (m is two or more integers) the method way of 
an output of an individual (m+n) (n is an integer below or more lm) A selectable signal selection 
circuitry, m working light transmitters and n reserve light transmitters which output the 
lightwave signal of wavelength which is connected to each output terminal of said signal 
selection circuitry, and is mutually different according to the output signal, The wavelength 
asynchronous transfer mode device characterized by having a wavelength multiplexing means to 
output the lightwave signal outputted from said working light transmitter and said reserve light 
transmitter to wavelength many weights, said working optical transmission line, or said reserve 
optical transmission line. 

[Claim 2] A signal selection circuitry is a wavelength asynchronous transfer mode device 
characterized by being the configuration which changes the input signal linked to the working 
light transmitter to i reserve light transmitters when sometimes usually connecting m input 
signals to m working light transmitters in a wavelength asynchronous transfer mode device 
according to claim 1 and changing i of said m working light transmitters (i is an integer below or 
more In) to a reserve light transmitter. 

[Claim 3] It is the wavelength asynchronous transfer mode device which carries out wavelength 
multiplexing of the lightwave signal with which a wavelength multiplexing means is usually 
sometimes outputted from a working light transmitter in a wavelength asynchronous transfer 
mode device according to claim 1, and is characterized by being the configuration which carries 
out wavelength multiplexing of the lightwave signal outputted from a working light transmitter 
and a reserve light transmitter, and is outputted to an optical transmission line when it outputs to 
an optical transmission line, it replaces with some working light transmitters and a reserve light 
transmitter is used. 

[Claim 4] A wavelength multiplexing means is a wavelength asynchronous transfer mode device 
characterized by having the signal selection circuitry which changes the input port of said 
wavelength multiplexing means by which the lightwave signal outputted from the reserve light 
transmitter is connected when it has the wavelength dependency it is decided in a wavelength 
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asynchronous transfer mode device according to claim 3 according to input port and input 
wavelength that an output port will be, it replaces with some working light transmitters and a 
reserve light transmitter is used. 

[Claim 5] In the wavelength asynchronous transfer mode device equipped with the wavelength 
multiplexing transmitting means and the wavelength multiplexing receiving means of 
transmitting and receiving a wavelength multiplexing lightwave signal, through the working 
optical transmission line or the reserve optical transmission line said wavelength multiplexing 
receiving means A wavelength separation means to divide into the lightwave signal of each 
wavelength the wavelength multiplexing lightwave signal inputted from said working optical 
transmission line or said reserve optical transmission line, m working light receivers (m is two or 
more integers) and n reserve light receivers (n is the integer below or more lm) which are 
connected to each output terminal of said wavelength separation means, and receive the 
lightwave signal of each wavelength corresponding to each output terminal, The wavelength 
asynchronous transfer mode device characterized by having a selectable signal selection circuitry 
for m method ways of an output to the input signal of the individual outputted from said m 
working light receivers and said n reserve light receivers (m+n). 

[Claim 6] It is the wavelength asynchronous transfer mode device characterized by being the 
configuration which changes the output signal of the working light receiver to the output signal 
of a reserve light receiver in a wavelength asynchronous transfer mode device according to claim 
5 when a signal selection circuitry sometimes usually outputs the output signal of m working 
light receivers and i of said m working light receivers (i is an integer below or more In) are 
changed to a reserve light receiver, and outputs. 

[Claim 7] In a wavelength asynchronous transfer mode device according to claim 5 a wavelength 
separation means Usually, when separate spectrally the wavelength multiplexing lightwave 
signal from a working optical transmission line into each wavelength, it inputs into a working 
light receiver, it replaces with some working light transmitters and a reserve light transmitter is 
sometimes used Or the wavelength asynchronous transfer mode device characterized by being 
the configuration of inputting into the working light receiver and reserve light receiver which 
separate spectrally into each wavelength the wavelength multiplexing lightwave signal inputted 
from a working optical transmission line, and correspond, respectively when it replaces with 
some working light receivers and a reserve light receiver is used. 

[Claim 8] A wavelength multiplexing receiving means according to claim 5 to receive the 
wavelength multiplexing lightwave signal inputted from an optical transmission line, Two or 
more wavelength asynchronous transfer mode devices equipped with a wavelength multiplexing 
transmitting means according to claim 1 to transmit the wavelength multiplexing lightwave 
signal outputted to an optical transmission line, In the wavelength multiplex transmission system 
which connected to concatenation one or more junction optical amplifiers arranged between each 
wavelength asynchronous transfer mode device The wavelength multiplex transmission system 
characterized by being the configuration which makes the same wavelength (reserve wavelength) 
of the lightwave signal transmitted to a reserve light receiver from a reserve light transmitter 
between each wavelength asynchronous transfer mode device. 

[Claim 9] The wavelength multiplex transmission system which carries out the monitor of the 
lightwave signal of reserve wavelength between each wavelength asynchronous transfer mode 
device, and is characterized by being the configuration with which the gain control of a junction 
optical amplifier, an output light level control, or control of the both is presented in a wavelength 
multiplex transmission system according to claim 8. 
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[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention ~ present - business - it is related with the wavelength 
multiplex transmission system which connected a wavelength asynchronous transfer mode 
device and it equipped with the system and the reserve system to concatenation, failure of the 
equipment which transmits and receives a wavelength multiplexing lightwave signal especially, 
or failure of the optical transmission line which transmits a wavelength multiplexing lightwave 
signal - receiving - present - business ~ it is related with a configuration for the change in a 
reserve system from a system to perform failure restoration. 
[0002] 

[Description of the Prior Art] drawing 1 1 ~ present - business - the example of a configuration 
of the conventional wavelength asynchronous transfer mode device equipped with the system 
and the reserve system is shown, drawing - setting ~ the wavelength multiplexing transmitting 
means 51-1, 51-2, an optical transmission line 52-1, 52-2, the wavelength multiplexing receiving 
means 53-1, and 53-2 — respectively — present — business — it is independently arranged as a 
system and a reserve system. The wavelength multiplexing transmitting means 51-1 and 51-2 are 
constituted by an optical transmission line 52-1 and the optical multiplexing machine 55 sent out 
to 52-2 by carrying out wavelength multiplexing of the lightwave signal of each wavelength to n 
optical transmitters 54 with which light source wavelength differs mutually. The wavelength 
multiplexing receiving means 53-1 and 53-2 are constituted by an optical transmission line 52-1, 
the optical separator 56 which separates spectrally into each wavelength the wavelength 
multiplexing lightwave signal inputted from 52-2, and n optical receivers 57 which receive the 
lightwave signal of each wavelength, here - present ~ business ~ p shows the channel of w and 
a reserve system for the channel of a system. 
[0003] 

[Problem(s) to be Solved by the Invention] the conventional wavelength asynchronous transfer 
mode device — equipment failure or optical transmission line failure — receiving — present -- 
business ~ it has composition which carries out failure restoration by changing from a system to 
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a reserve system. The trouble at this time is explained with reference to drawing 12 . Here, a 
two-channel multiple configuration is shown. 

[0004] drawing 12 (a) it is shown ~ as — present — business — the time of one channel of the 
wavelength multiplexing transmitting means 51-1 of a system breaking down — drawing 12 (c) if 
only one of them is changed to the wavelength multiplexing transmitting means 51-2 of a reserve 
system so that it may be shown — both optical transmission lines 52-1 and 52-2 ~ present ~ 
business ~ it will become a system. Such a situation becomes the cause of derangement of a 
system on maintenance / employment and is not desirable. Also in the case of failure [ in order to 
avoid it ] of one channel, it is drawing 12 (d). All channels are collectively changed to a reserve 
system so that it may be shown, and it is made to apply only by the piece system, moreover, 
drawing 12 (b) it is shown - as - present ~ business ~ the case where the optical transmission 
line 52-1 of a system breaks down ~ drawing 12 (d) All channels are collectively changed to a 
reserve system so that it may be shown. 

[0005] thus, the conventional wavelength asynchronous transfer mode device — wavelength 
multiplexing transmitting means, optical transmission lines, and all the wavelength multiplexing 
receiving means - present ~ business ~ it has composition equipped with the reserve system 
other than a system. Therefore, especially, the optical transmitter and the optical receiver became 
twice as required as the number of channels, and caused a cost rise of a wavelength 
asynchronous transfer mode device. 

[0006] This invention constitutes a reserve system from minimum device, and aims at offering 
the wavelength asynchronous transfer mode device and wavelength multiplex transmission 
system which can reduce the cost for a doubleness configuration. 
[0007] 

[Means for Solving the Problem] Drawing 1 shows the basic configuration and the example of a 
change of a wavelength asynchronous transfer mode device of this invention. In drawing, the 
wavelength multiplexing transmitting means 10 receives m input signals (m is two or more 
integers) Sl-Sm. The method way of an output of an individual (n is an integer below or more 
lm) The selectable signal selection circuitry 11, (m+n) It is constituted by the wavelength 
multiplexing means 14 which light source wavelength carries out wavelength multiplexing of the 
lightwave signal of each wavelength to m optical transmitters 12-1 - 12mutually different-m, and 
mutually different n optical transmitters 13-1 - 13-n, and sends out to an optical transmission line 
52-1 or an optical transmission line 52-2. The wavelength multiplexing receiving means 20 is 
constituted by the selectable signal selection circuitry 24 in m method ways of an output to m 
optical receivers 22-1 - 22-m and n optical receivers 23-1 - 23-n which receives a wavelength 
separation means 21 to separate spectrally into each wavelength the wavelength multiplexing 
lightwave signal inputted from an optical transmission line 52-1 or an optical transmission line 
52-2, and the lightwave signal of each wavelength, and the input signal of an individual (m+n). 
here ~ present ~ business ~ p shows the channel of w and a reserve system for the channel of a 
system. 

[0008] drawing 1 (a) the optical transmitter 12-1 - 12-m, an optical transmission line 52-1, the 
optical receiver 22-1 - 22-m -- present — business — it considers as a system and the normal state 
which employs the optical transmitter 13-1 - 13-n, an optical transmission line 52-2, the optical 
receiver 23-1 - 23-n as a reserve system is shown. That is, the signal selection circuitry 1 1 of the 
wavelength multiplexing transmitting means 10 connects m input signals Sl-Sm to the optical 
transmitter 12-1 - 12-m, and the wavelength multiplexing means 14 carries out wavelength 
multiplexing of the lightwave signal outputted from the optical transmitter 12-1 - 12-m, and it 
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sends it out to an optical transmission line 52-1. The wavelength separation means 21 of the 
wavelength multiplexing receiving means 20 divides into each wavelength the wavelength 
multiplexing lightwave signal inputted from an optical transmission line 52-1, and connects it to 
the optical receiver 22-1 - 22-m, and the input signal is outputted through the signal selection 
circuitry 24. 

[0009] drawing 1 (b) present — business — the optical transmitter 12-1 of a system breaks down, 
and the condition of changing and applying to the optical transmitter 13-1 of a reserve system is 
shown. That is, the signal selection circuitry 1 1 of the wavelength multiplexing transmitting 
means 10 changes the input signal SI linked to the optical transmitter 12-1 to the optical 
transmitter 13-1, and the wavelength multiplexing means 14 carries out wavelength multiplexing 
of the optical transmitter 12-2 - 12-m, and the lightwave signal outputted from 13-1, and it sends 
it out to an optical transmission line 52-1 . At this time, the wavelength of the lightwave signal 
transmitted from the optical transmitter 13-1 of a reserve system is set as the same wavelength as 
the broken optical transmitter 12-1, or other wavelength. 

[0010] With the wavelength multiplexing receiving means 20, as the optical receiver 22-1 
receives or it is shown in drawing according to the wavelength of the lightwave signal 
transmitted from the optical transmitter 13-1 of a reserve system, the optical receiver 23-1 of a 
reserve system receives, and it outputs through the signal selection circuitry 24. 
[001 1] moreover ~ present - business ~ it is also the same as when the optical receiver 22-1 of a 
system breaks down. In this case, the lightwave signal received by the optical receiver 22-1 with 
the wavelength separation means 21 of the wavelength multiplexing receiving means 20 may be 
changed to the optical receiver 23-1 of a reserve system, and you may make it make the optical 
receiver 23-1 of a reserve system receive by changing the wavelength of that lightwave signal 
with the wavelength multiplexing transmitting means 10. 

[0012] drawing 1 (c) present ~ business — the optical transmission line 52-1 of a system breaks 
down, and the condition of changing and applying to the optical transmission line 52-2 of a 
reserve system is shown. Namely, the wavelength multiplexing means 14 of the wavelength 
multiplexing transmitting means 10 carries out wavelength multiplexing of the lightwave signal 
outputted from the optical transmitter 12-1 - 12-m, and sends it out to an optical transmission 
line 52-2. The wavelength separation means 21 of the wavelength multiplexing receiving means 
20 divides into each wavelength the wavelength multiplexing lightwave signal inputted from an 
optical transmission line 52-2, and connects it to the optical receiver 22-1 - 22-m. 
[0013] Thus, it has the reserve system of an optical transmitter and an optical receiver by the n 
channel, and enables it to correspond to both equipment failure and optical transmission line 
failure in wavelength multiplex transmission of m channels in the wavelength asynchronous 
transfer mode device of this invention. The value of this n is decided in the range of m from 1 
according to a failure generating situation and a restoration demand, namely, - present — 
business - it is not necessary to necessarily number[ same ]-prepare a system and a reserve 
system, and a reserve system can consist of minimum configurations. 
[0014] 

[Embodiment of the Invention] 

(1st operation gestalt of the wavelength multiplexing transmitting means 10) Drawing 2 indicates 
the example of a change over optical transmitter failure to be the 1st operation gestalt of the 
wavelength multiplexing transmitting means 10. Here, the case of m= 3 in the basic 
configuration of drawing 1 and n= 1 is shown. 
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[0015] drawing -- setting ~ input signals SI, S2, and S3 ~ the signal selection circuitry 1 1 ~ 
minding ~ the optical transmitter 12-1 - 12- it is inputted into 3 or 13. It connects with the optical 
coupler 16-1 or the optical coupler 16-2 through an optical switch 15-1 to 15-4, and the output of 
each optical transmitter is sent out to an optical transmission line 52-1 or an optical transmission 
line 52-2. 

[0016] At a normal state, it is drawing 2 (a). The signal selection circuitry 1 1 connects input 
signals SI, S2, and S3 to the optical transmitter 12-1 to 12-3, through an optical switch 15-1 to 
15-3, connects with the optical coupler 16-1, carries out wavelength multiplexing of the 
lightwave signal of the wavelength lambdal, lambda2, and lambda3 outputted from each optical 
transmitter, and sends it out to an optical transmission line 52-1 so that it may be shown. 
[0017] By the case where the optical transmitter 12-2 breaks down, it is drawing 2 (b). The 
signal selection circuitry 1 1 connects an input signal S2 to the optical transmitter 13, through an 
optical switch 15-1 to 15-4, connects with the optical coupler 16-1, carries out wavelength 
multiplexing of the lightwave signal of the wavelength lambdal and lambda3 outputted from 
each optical transmitter, and lambdaa, and sends it out to an optical transmission line 52-1 so that 
it may be shown. With this configuration, since an optical switch 15 and the optical coupler 16 
do not have a wavelength dependency, wavelength lambdaa of the optical transmitter 13 is 
arbitrary. In addition, to use the optical multiplexing machine which replaces with the optical 
coupler 16 and has a wavelength dependency, it is necessary to choose wavelength lambdaa as 
the wavelength doubled with the optical multiplexing machine. 

[0018] (1st operation gestalt of the wavelength multiplexing receiving means 20) Drawing 3 
indicates the example of a change over optical transmitter failure of the wavelength multiplexing 
transmitting means 10 to be the 1st operation gestalt of the wavelength multiplexing receiving 
means 20 (m= 3, n= 1). 

[0019] in drawing, the wavelength multiplexing lightwave signal inputted from an optical 
transmission line 52-1 or an optical transmission line 52-2 is separated spectrally into the 
lightwave signal of each wavelength by the optical separator 25-1 and 25-2 ~ having ~ one [ 
each ] lightwave signal - an optical switch 26-1 to 26-4 - minding - the optical receiver 22-1 - 
22- it is inputted into 3 and 23. The output of each optical receiver is outputted through the signal 
selection circuitry 24. In addition, as an optical separator 25, a dielectric multilayers optical 
filter, the array waveguide diffraction grating (AWG) mentioned later, a fiber grating, an optical 
circulator, etc. can be used. 

[0020] Drawing 3 (a) When the wavelength multiplexing transmitting means 10 is a normal state 
( drawing 2 (a)), the connection condition of the wavelength multiplexing receiving means 20 is 
shown. That is, the wavelength multiplexing lightwave signal inputted from an optical 
transmission line 52-1 is separated spectrally into the lightwave signal of each wavelength with 
an optical separator 25-1, and the lightwave signal of wavelength lambdal -lambda3 is inputted 
into the optical receiver 22-1 to 22-3 through an optical switch 26-1 to 26-3. The signal selection 
circuitry 24 outputs the output signal of the optical receiver 22-1 to 22-3. 
[0021] Drawing 3 (b) When the optical transmitter 12-2 of the wavelength multiplexing 
transmitting means 10 breaks down ( drawing 2 (b)), the connection condition of the wavelength 
multiplexing receiving means 20 is shown, namely, the wavelength multiplexing lightwave 
signal inputted from an optical transmission line 52-1 - an optical separator 25-1 - the 
lightwave signal of each wavelength — separating spectrally — the lightwave signal of 
wavelength lambdal and lambda3 and lambdaa - an optical switch 26-1, 26-3, and 26-4 ~ 
minding - the optical receiver 22-1 and 22- it inputs into 3 and 23. the signal selection circuitry 
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24 -- optical receiver 22- the output signal of 1, 23, and 22-3 is outputted. In addition, if 
wavelength lambdaa of the lightwave signal transmitted from the optical transmitter 13 is lambda 
2, it is drawing 3 (a). The configuration of the shown wavelength multiplexing receiving means 
20 may be used. 

[0022] (Example of a change over optical receiver failure of the wavelength multiplexing 
receiving means 20) It is as follows when the optical receiver 22-2 of the wavelength 
multiplexing receiving means 20 breaks down. Drawing 3 (b) In a configuration, the lightwave 
signal of the wavelength lambda 2 separated spectrally into the optical receiver 22-2 from an 
optical separator 25-1 is sent out to the spare optical receiver 23. The configuration of the optical 
separator which makes this possible is drawing 4 (a). It constitutes from an optical splitter 31, an 
optical filter 32-1 to 32-3, and a transmitted wave length good light variation filter 33, and it 
adjusts so that the transmitted wave length of the transmitted wave length good light variation 
filter 33 may be set to lambda 2, so that it may be shown. Or drawing 4 (b) It constitutes from an 
optical splitter 31 and a transmitted wave length good light variation filter 33-1 to 33-4, and it 
adjusts so that the transmitted wave length of the transmitted wave length good light variation 
filter 33-4 may be set to lambda 2, so that it may be shown. 

[0023] Or the lightwave signal of wavelength lambdaa is made to transmit from the optical 
transmitter 13, and you may make it make the optical receiver 23 receive the lightwave signal 
like the case where the optical transmitter 12-2 of the wavelength multiplexing transmitting 
means 10 breaks down. 

[0024] (2nd operation gestalt of the wavelength multiplexing transmitting means 10) Drawing 5 
indicates the example of a change over optical transmitter failure to be the 2nd operation gestalt 
of the wavelength multiplexing transmitting means 10. Here, the case of m= 3 in the basic 
configuration of drawing 1 and n= 1 is shown. 

[0025] drawing ~ setting -- input signals SI, S2, and S3 - the signal selection circuitry 1 1 ~ 
minding -- the optical transmitter 12-1 - 12- it is inputted into 3 or 13. It connects with the 
predetermined input port of the array waveguide diffraction grating (henceforth "AWG") 1 7, and 
the output of each optical transmitter is sent out to an optical transmission line 52-1 or an optical 
transmission line 52-2 from the predetermined output port of AWG 17. 

[0026] AWG17 is an optical multiplexing machine with the wavelength dependency it is decided 
according to input port and input wavelength that an output port will be. Here, when the 
lightwave signal of wavelength lambdal, lambda2, lambda3, and lambda4 is inputted into four 
input port, the wavelength multiplexing lightwave signal which multiplexed them shall be 
outputted to the output port connected to an optical transmission line 52-1 . 
[0027] At a normal state, it is drawing 5 (a). The signal selection circuitry 1 1 connects input 
signals SI, S2, and S3 to the optical transmitter 12-1 to 12-3, carries out wavelength 
multiplexing of the lightwave signal of the wavelength lambdal, lambda2, and lambda3 
outputted from each optical transmitter by AWG 17, and sends it out to an optical transmission 
line 52-1 so that it may be shown. 

[0028] By the case where the optical transmitter 12-2 breaks down, it is drawing 5 (b). The 
signal selection circuitry 1 1 connects an input signal S2 to the optical transmitter 13, carries out 
wavelength multiplexing of the lightwave signal of the wavelength lambdal, lambda3, and 
lambda4 outputted from each optical transmitter by AWG 17, and sends it out to an optical 
transmission line 52-1 so that it may be shown. With this configuration, the wavelength of the 
optical transmitter 1 3 is limited to lambda 4. 
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[0029] Moreover, drawing 5 (c) If the lightwave signal of the same wavelength lambda 2 as the 
optical transmitter 12-2 with which the optical transmitter 13 broke down shall be outputted so 
that it may be shown, it will change so that the lightwave signal of the wavelength lambda 2 
outputted from the optical transmitter 13 through the signal selection circuitry 18 may be 
connected to the 2nd input port of AWG1 7. The lightwave signal of wavelength lambda 2 
becomes being the same as that of the condition of having been outputted from the optical 
transmitter 12-2 by this, and it is sent out to an optical transmission line 52-1 from AWG17. 
[0030] (2nd operation gestalt of the wavelength multiplexing receiving means 20) Drawing 6 
indicates the example of a change over optical transmitter failure of the wavelength multiplexing 
transmitting means 10 to be the 2nd operation gestalt of the wavelength multiplexing receiving 
means 20(m=3, n= 1). 

[0031] in drawing, the wavelength multiplexing lightwave signal inputted from an optical 
transmission line 52-1 or an optical transmission line 52-2 is inputted into the predetermined 
input port of AWG27 - having — the lightwave signal of each wavelength ~ separating 
spectrally ~ the optical receiver 22-1 from a respectively predetermined output port - 22- it is 
inputted into 3 and 23. The output of each optical receiver is outputted through the signal 
selection circuitry 24. This AWG27 is operated as an optical separator with a wavelength 
dependency by replacing the input/output port of AWG17 used for the wavelength multiplexing 
transmitting means 10. 

[0032] Drawing 6 (a) When the wavelength multiplexing transmitting means 10 is a normal state 
( drawing 5 (a)), the connection condition of the wavelength multiplexing receiving means 20 is 
shown. That is, the wavelength multiplexing lightwave signal inputted from an optical 
transmission line 52-1 is separated spectrally into the lightwave signal of each wavelength by 
AWG27, and the lightwave signal of wavelength lambdal -lambda3 is inputted into the optical 
receiver 22-1 to 22-3. The signal selection circuitry 24 outputs the output signal of the optical 
receiver 22-1 to 22-3. 

[0033] Drawing 6 (b) When the optical transmitter 12-2 of the wavelength multiplexing 
transmitting means 10 breaks down ( drawing 5 (b)), the connection condition of the wavelength 
multiplexing receiving means 20 is shown, namely, the wavelength multiplexing lightwave 
signal inputted from an optical transmission line 52-1 ~ AWG27 - the lightwave signal of each 
wavelength - separating spectrally - the lightwave signal of wavelength lambdal, lambda3, and 
lambda4 ~ the optical receiver 22-1 and 22- it inputs into 3 and 23. the signal selection circuitry 
24 - optical receiver 22- the output signal of 1, 23, and 22-3 is outputted. In addition, drawing 5 
(c) When the optical transmitter 12-2 breaks down so that it may be shown, and the lightwave 
signal of wavelength lambda 2 is transmitted from the optical transmitter 13, it is drawing 6 (a). 
It can respond with a configuration. 

[0034] (Example of a change over optical receiver failure of the wavelength multiplexing 
receiving means 20) It is as follows when the optical receiver 22-2 of the wavelength 
multiplexing receiving means 20 breaks down. Drawing 6 (b) The optical transmitter 12-2 of the 
wavelength multiplexing transmitting means 10 breaks down, and the lightwave signal of 
wavelength lambda 4 is made to transmit from the optical transmitter 13, and it is made to make 
the optical receiver 23 receive the lightwave signal in a configuration like the case where the 
lightwave signal of wavelength lambda 4 is transmitted from the optical transmitter 13. the signal 
selection circuitry 24 ~ optical receiver 22- the output signal of 1, 23, and 22-3 is outputted. 
[0035] In the configuration of each operation gestalt of the wavelength multiplexing transmitting 
means 10 shown above and the wavelength multiplexing receiving means 20, combination with 
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the wavelength multiplexing receiving means 20 shown in the wavelength multiplexing 
transmitting means 10 shown in drawing 2 and drawing 6 or combination with the wavelength 
multiplexing receiving means 20 shown in the wavelength multiplexing transmitting means 10 
shown in drawing 5 and drawing 3 is sufficient. 

[0036] (Example of a change over optical transmission line failure) Drawing 7 shows the 
example of a change of the wavelength multiplexing transmitting means 10 against optical 
transmission line failure. Here, the configuration of the wavelength multiplexing transmitting 
means 10 is the same as that of drawing 2 (1st operation gestalt). Moreover, although not 
illustrated, the configuration of the wavelength multiplexing receiving means 20 is the same as 
that of drawing 3 (1st operation gestalt). 

[0037] drawing - setting - input signals SI, S2, and S3 - the signal selection circuitry 1 1 ~ 
minding -- the optical transmitter 12-1 - 12- it is inputted into 3 or 13. It connects with the optical 
coupler 16-1 or the optical coupler 16-2 through an optical switch 15-1 to 15-4, and the output of 
each optical transmitter is sent out to an optical transmission line 52-1 or an optical transmission 
line 52-2. 

[0038] At a normal state, it is drawing 7 (a). The signal selection circuitry 1 1 connects input 
signals SI, S2, and S3 to the optical transmitter 12-1 to 12-3, through an optical switch 15-1 to 
15-3, connects with the optical coupler 16-1, carries out wavelength multiplexing of the 
lightwave signal of the wavelength lambdal, lambda2, and lambda3 outputted from each optical 
transmitter, and sends it out to an optical transmission line 52-1 so that it may be shown. 
[0039] By the case where an optical transmission line 52-1 breaks down, it is drawing 7 (b). An 
optical switch 15-1 to 15-3 connects and carries out wavelength multiplexing of the lightwave 
signal of the wavelength lambdal, lambda2, and lambda3 outputted from the optical transmitter 
12-1 to 12-3 to the optical coupler 16-2, and sends out to an optical transmission line 52-2 so that 
it may be shown. 

[0040] In addition, mutually-independent [ of the correspondence to failure of drawing 2 and the 
optical transmitter-receiver shown in 3 and the correspondence to failure of the optical 
transmission line shown in drawing 7 ] is carried out, and it is also possible to combine both, 
namely, - present - the optical transmitter 12-2 of business ~ or - present ~ the optical receiver 
22-2 of business - breaking down - the change to the optical transmitter 13 or the optical 
receiver 23 — present — the optical transmission line 52-1 of business, and the change to the 
spare optical transmission line 52-2 can respond to coincidence by the signal selection circuitries 
1 1 and 24, the optical switch 15-1 to 15-4, and actuation of 26-1 to 26-4. 
[0041] (Example of a change over optical transmission line failure) Drawing 8 shows the 
example of a change of the wavelength multiplexing transmitting means 10 against optical 
transmission line failure. Here, the configuration of the wavelength multiplexing transmitting 
means 10 is the same as that of drawing 5 (2nd operation gestalt). Moreover, although not 
illustrated, the configuration of the wavelength multiplexing receiving means 20 is the same as 
that of drawing 6 (2nd operation gestalt). 

[0042] drawing - setting - input signals SI, S2, and S3 ~ the signal selection circuitry 1 1 ~ 
minding — the optical transmitter 12-1 - 12- it is inputted into 3 or 13. It connects with the 
predetermined input port of AWG17, and the output of each optical transmitter is sent out to an 
optical transmission line 52-1 or an optical transmission line 52-2 from the predetermined output 
portofAWG17. 

[0043] AWG17 is an optical multiplexing machine with the wavelength dependency it is decided 
according to input port and input wavelength that an output port will be. Here, when the 
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lightwave signal of wavelength lambdal, lambda2, lambda3, and lambda4 is inputted into four 
input port, the wavelength multiplexing lightwave signal which multiplexed them shall be 
outputted to the output port connected to an optical transmission line 52-1. Moreover, when the 
lightwave signal of wavelength lambda4, lambdal, lambda2, and lambda3 is inputted into four 
input port, the wavelength multiplexing lightwave signal which multiplexed them shall be 
outputted to the output port connected to an optical transmission line 52-2. 
[0044] At a normal state, it is drawing 8 (a). The signal selection circuitry 1 1 connects input 
signals SI, S2, and S3 to the optical transmitter 12-1 to 12-3, carries out wavelength 
multiplexing of the lightwave signal of the wavelength lambdal, lambda2, and lambda3 
outputted from each optical transmitter by AWG1 7, and sends it out to an optical transmission 
line 52-1 so that it may be shown. 

[0045] By the case where an optical transmission line 52-1 breaks down, it is drawing 8 (b). If 
the wavelength of the optical transmitter 12-1 to 12-3 is changed to lambda4, lambdal, and 
lambda2 so that it may be shown, wavelength multiplexing of the lightwave signal outputted 
from each optical transmitter will be carried out by AWG17, and it will be sent out to an optical 
transmission line 52-2. 

[0046] Moreover, drawing 8 (c) Supposing there is no modification while the wavelength of the 
optical transmitter 12-1 to 12-3 has been lambdal, lambda2, and lambda3 so that it maybe 
shown, it will change so that the lightwave signal outputted from the optical transmitter 12-1 to 
12-3 through the signal selection circuitry 18 may be connected to the 2nd, 3rd, and 4th input 
port of AWG17. Thereby, the lightwave signal which carried out wavelength multiplexing by 
AWG17 can be sent out to an optical transmission line 52-2. 

[0047] In addition, mutually-independent [ of the correspondence to failure of drawing 5 and the 
optical transmitter-receiver shown in 6 and the correspondence to failure of the optical 
transmission line shown in drawing 8 ] is carried out, and it is also possible to combine both, 
namely, ~ present — the optical transmitter 12-2 of business — or — present ~ the optical receiver 
22-2 of business - breaking down - the change to the optical transmitter 13 or the optical 
receiver 23 ~ present - the optical transmission line 52-1 of business — breaking down - the 
change to the spare optical transmission line 52-2 ~ the optical transmitter 12-1 - 12- it can 
respond to coincidence by actuation of the wavelength of 3 and 13, or the signal selection 
circuitries 11,18, and 24. 

[0048] (Application to optical branching insertion node equipment) By combining the 
wavelength multiplexing transmitting means 10 and the wavelength multiplexing receiving 
means 20 of a wavelength asynchronous transfer mode device of this invention, the optical 
branching insertion node equipment (henceforth a "node") shown in drawing 9 can be 
constituted. 

[0049] Drawing 9 (a) It sets, the wavelength multiplexing lightwave signal inputted from the 
optical transmission line 52 is separated spectrally into each wavelength with the wavelength 
separation means 21 of the wavelength multiplexing receiving means 20, some of the lightwave 
signals are inputted into the wavelength multiplexing means 14 of the wavelength multiplexing 
transmitting means 1 0 as they are, and it sends out to the optical transmission line 52 of the next 
step. Here, the wavelength separation means 21 is the optical separator 25 shown in drawing 3 
and an optical switch 26, or AWG27 shown in drawing 6 . The wavelength multiplexing means 
14 is the optical switch 15 shown in drawing 2 and the optical coupler 16, or AWG17 shown in 
drawing 5 . Such a node 41 is drawing 9 (b). It connects with concatenation through an optical 
transmission line 52 so that it may be shown, and the wavelength multiplex transmission system 
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which can perform branching and insertion of the lightwave signal of predetermined wavelength 
for every node is constituted. 

[0050] (Directions of wavelength lambdaa outputted from the optical transmitter 13 of a reserve 
system) In drawing 2 and 7, the lightwave signal (extra traffic, dummy signal) of wavelength 
lambdaa is outputted from the optical transmitter 13 of a reserve system, it connects with the 
optical coupler 16-1 through an optical switch 15-4, and wavelength multiplexing is carried out 
to the wavelength multiplexing lightwave signal sent out to an optical transmission line 52-1. 
Thus, termination of the lightwave signal of wavelength lambdaa sent out to the optical 
transmission line 52-1 is carried out with the optical receiver 23 of the wavelength multiplexing 
receiving means 20 shown in drawing 3 . 

[0051] Moreover, in drawing 5 and 8, the lightwave signal (extra traffic, dummy signal) of 
wavelength lambda 4 is outputted from the optical transmitter 13 of a reserve system, it inputs 
into the predetermined input port of AWG17, and wavelength multiplexing is carried out to the 
wavelength multiplexing lightwave signal sent out to an optical transmission line 52-1. Thus, 
termination of the lightwave signal of the wavelength lambda 4 sent out to the optical 
transmission line 52-1 is carried out with the optical receiver 23 of the wavelength multiplexing 
receiving means 20 shown in drawing 6 . 

[0052] Drawing 10 shows the example of the wavelength multiplex transmission structure of a 
system which connected three nodes in the shape of a ring. It is transmitted to a node 41-2 
through the junction optical amplifier 42-1 using the lightwave signal of wavelength lambda 3 
from a node 41-1. It is transmitted to a node 41-1 through the junction optical amplifier 42-2 and 
a node 41-3 using the lightwave signal of wavelength lambda 3 from a node 41-2. At this time, 
the lightwave signal of wavelength lambda 3 is passed as it is by the node 41-3. 
[0053] It is transmitted to a node 41-3 through the junction optical amplifier 42-2 using the 
lightwave signal of wavelength lambda 1 from a node 41-2. It is transmitted to a node 41-2 
through a node 41-1 and the junction optical amplifier 42-1 using the lightwave signal of 
wavelength lambda 1 from a node 41-3. At this time, the lightwave signal of wavelength lambda 
1 is passed as it is by the node 41-1. 

[0054] It is transmitted to a node 41-1 using the lightwave signal of wavelength lambda 2 from a 
node 41-3. It is transmitted to a node 41-3 through the junction optical amplifier 42-1, a node 41- 
2, and the junction optical amplifier 42-2 using the lightwave signal of wavelength lambda 2 
from a node 41-1. At this time, the lightwave signal of wavelength lambda 2 is passed as it is by 
the node 41-2. 

[0055] Here, between each node, lambdaa is prepared as reserve wavelength. As mentioned 
above, it is transmitted from each node and termination of this lightwave signal is carried out by 
the following node. Therefore, the junction optical amplifier 42-1, the gain control of 42-2, an 
output light level control, or its both can be performed using the lightwave signal of this 
wavelength lambdaa. That is, in each junction optical amplifier, since what is necessary is just to 
carry out the monitor of the one wavelength, gain control etc. can be performed in a 
comparatively easy circuit. 

[0056] In addition, in failure occurring in the optical transmitter-receiver of the lightwave signal 
of the wavelength lambda 2 transmitted to a node 41-3 from a node 41-1 and changing to the 
lightwave signal of wavelength lambdaa, the lightwave signal of wavelength lambdaa which 
controlled so that the lightwave signal of wavelength lambdaa passed by the node 41-2, or once 
carried out termination is again turned to a node 41-3, and it makes it transmit in the wavelength 
multiplex transmission system shown in drawing 10 . 
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[0057] 

[Effect of the Invention] As explained above, the wavelength asynchronous transfer mode device 
of this invention can realize a reserve system [ as opposed to equipment failure and optical 
transmission line failure for the reserve of the optical receiver which constitutes the optical 
transmitter and the wavelength multiplexing receiving means of constituting a wavelength 
multiplexing transmitting means ] by necessary minimum preparation ******. Thereby, the cost 
reduction for a doubleness configuration becomes possible. 

[0058] Furthermore, in the wavelength multiplex transmission system of this invention, the 
various control between wavelength asynchronous transfer mode devices is realizable using the 
lightwave signal of a reserve system. 



[Translation done.] 
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5 (b) ic^-t J; § C, ft-tSWEK 1 1 fiAAflHS-S 2 

T*eas» 52-1 (c^ffl-r^. *fflffijt -eti, %%flr» 

1 3©»*J4i4CB**ix«. 

[0 0 2 9] *fc, 0 5 (c) fcSWJ: 3 K, 3ti§mSS 1 20 
3 tftttt Lfc*aSfi« 1 2 - 2 4 IS] Ci££ J. 2©*ff* 

j£fg»l 37)>f>ffi^$ttfciiS^A 2«it1i-g-7)5AWG 1 
7 Wgl 2 h J; 5 0 #*S„ 

CltlteJH), A 2 Wftfg^ftj&fffg 1 2- 2 fab 
tB*Sftfctt*i:iai*lCtt9, AWG 1 7 0>b£&nSM 
5 2-l»iiHHJ§ii5 1 , 

[0 0 3 0] {$L&&&$:m^®:2 0<DW,2<nnmM 
&) DflBii, &Jt*fi£ft#«2 0<oJft2»£;irotg 
4, «**fflaHS*Si oro*jSffi»*Wciti-5Bi» 30 
(m=3, n = 1) . 

[0 0 3 1 ] BfcjBH-C, 7t«iS?§5 2-l*fc«**e 
a»5 2-2!i>&A**^**fi*fi*flr^tt, AWG 

2 7 <nm%<DA}]tf~ b izAA ati. 

1-22-3, 2 3!CA*£*v<5. £jtgfI3§Offiyj 
13, ft -^SKIEISS 2 4&^fCtti^$n5c i«AWG 
2 7!±, ttJl^fiiSffi^Jit 1 OKffll'tAWG 1 7 OA 
ffl^sK- H&Aft^xSC.fcK.fctJ, SftftftttrofcS 
ft#K3S4 LT«a6£ttfct>cr>T'&3. 40 
[ 0 0 3 2 ] H 6 ( B ) I* , ftigflr #® 1 0 ^Xft 

(H5(a»icjit«i-«»s*ia3tflr^a2o 

mlsasttlSSr*-*-. -f ttfiiSl&5 2-l*»&A 
^$ti5jSt^E3tffi^-feAWG 2 7 T-$-K£tf>Jfclf-§- 
U i&l?: A 1 - A 3 © jfcflr-** JtaflHB 2 2-1 
~2 2-3icA^1-5, if *a&EIK 2 4 B, JfeS(tSS 
2 2 - 1 ~ 2 2 - 3 «7>m^ft#^(±l 6. 
[003 3] 06(b) tt s ISfi^fi^^a 1 0 
«»12-2AS»»Lfc»fi- (ET 5 <b)) tCSFj-J^-r^SE^ 
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&5 2 - 1 *»E>A*4jH<&«ftM*tt**AWG 2 7 

-e«t*«>ftflW=0ttu wn, as, A4wjt 

flr#***flHl2 2-l p 2 2-3, 23ldA2)t£ < , 
**KREK2 4I4, *S«»2 2- 1, 2 3, 2 2- 
3®W*ft*«rtil*i-5. 15(c) (C^<fc5tC 

ft&ft 3§ 12-2 U 1 3 *> & A 2 

»*«**<iS«S*l6»g'tl4, 0 6(a) <Ofl|/£-C*tJ£ 

(0 0 34] (ttft$H:$ft¥ft 2 0 ©3fcft« «tttl*£ 

*H-5t?j#» tt««gft^8k2o©*ftflr*2 2- 

2«**»Lfc»^tli. fc«U9C:«6. 0 6(b) <Dffi 

moi^x. itMut&flM 1 o roifessfcti 12-2 
<xs*^tB*te. xaHtwi 3*»b»fti4«3e«* 

*»3t«*Sf*3ifll«2 3KStflrS*aJ: 
«#«jRIilK2 4tt, *fi<IB2 2-l, 2 
3, 2 2-3cDtti^fg^-^ffi^-f-5„ 
[0 0 3 5] £1 ±* Lfc&ft #£i!Hf *Wc 1 0 *5 ± m 
ft*mSl«¥ft2 0<O*Sall»tt©«J«K*JV*T. 0 2 
IC»5-*-«ft#«i3Sfll#a 1 0 4 0 6 C*rtt££«S« 
*«2 0 4«>«1^*>«. *>6^ttH5K*-j-tt*^« 
»flM*S 10 40 3 l^+«**Jt*tt*» 2 0 40^ 
J: K 

[00 36] (%«ti E >KttMtlC»'r&{0*«) 0 7 14, 

«■*■„ rrT?(4, 1 0 6Ofl?fifcl40 2 

^\ Kft»fiSffi#a2 0 cotMliS 3 (K 1 co^JiJg 

10 0 3 7] HIC&^T, A27fi#Sl, S2, S3 
14, ft ^iS^HlliS 1 1 Sr^ L,r*««* 12-1-12 

-3, i awvvffc^EA.asfte. «-jtigfS8g»aj^ 

14, JfeX-Yy^-l 5-1-1 5-4 Sr^-LT3fe*^7l 
2 - 1 £fcl4ftei£l®5 2-2 (djUm^tvS,, 

10038] aartttt-ctt, B7W i^i- £ 5 ic, m 

f-SRIHH 1 1 f4A^(S#5 1 , S 2 , S3 fcftiHf |g 
1 2-1-1 2-3fctfKU #*3S«*A»fetH/]4n 
5«*A1, A 2, iaa»M*&tx<(?9-i 5-1 
-1 5-3Sr^-L-C**^"7 16-1 tfUgj^U &Sr#- 

a LTjteatR 52-1 &%mi-z Q 

[0 0 3 9] 5fe1S^ 52-1 ^SiSfeB Lit f4, 0 
7 (b) iCT^-f J: 5 1, ffl5-l~15-3i)5 
JfeiSffiSIl 2-1-1 2-3*»6ffi*Sft5ttftA 1, 
A 2, A 3W*«#***^91 6-2C|»U *« 

LTjteaift 52-2 casw-r a. 

[0 0 4 01 46, B2, 3 t'^-f *££1?S8ro&f*^ 
0*ffE4, 07ic*1-*€JSESWiSfe^co»ji£;i4S^^ 
S6itL-C*J>9, W«-S-3S^-g-fc*«r4'bWfiil?*>5. 



8S2 2-2jWM»U ft&teiifl 3£fci4)£g<t§§2 3 
^<o®«)®k.b. M«*eM5 2-l)!i4l!BUf 

««*ei£M 52-2 ^©flj 9 m^mtm» i 

1, 2 4t3t^'Tyf-l 5-l~l 5-4, 2 6-1- 
2 6-4 ©fcflsfc 4 19 |B]Bf (C*j-jfc-f5 C t 
[004 1] (%&i£lftttMc#?-S9)#0!|) H 8 (4, 

tt tlBHR-efcS. 
10 0 4 2] Hldfc^-C, AMtSl, S2, S3 

is, ft^-aftiBiK 1 1 ur*aflr« 12-1-12 

-3, lSwuWu^CA***!.*. #*iSflHi«ia* 

14, AWG 1 7»gfS(DA^^- MCg&S£ft. AWG 

fci£S&5 2-2fcj»ft*ix«. 
[004 3] AWG 1 7 14, Ail*tf— h t 

«. ::fi±, 4o<oA^*-n:Kfta 1, n, a 20 

3, A 4 0*«*«SA*Stlfcfc*K:, **ie>fc£«L 

fc***s*ft##*eas»5 2 - 1 c«tt*Hsw* 

hfc«*A4. Al, A 2, A 3»3fcfn§-#A;ft£*ifc 
£„ 

[0 0 4 4] attKttftt. El 8 (a) t*ti5lC AT 
l(4A2)te#S 1 , S2, S3&5tei£1tgi 
1 2-1-1 2-3te««! L. #*8flrSa'6ffl#Sil 30 
SStfiAl. A 2, A 3 W3tfa^^AWG 1 7 T-^g# 
ffiLr*fi2Mr5 2 - 1 lcJSffli-S 0 
[0 04 5] 52-1 iiJWLfcWttt, El 

8 (b) liiM-J: 5 t, %%ttig 1 2—1 — 1 2 — 3 CD® 
Al, A2K«H»#5t«t, **aflT»jJ>6 

m»sna*fli*f±AWG 1 7-c«ft#fiL-c*6iSK 

5 2-2|c:&iii£ft5 0 

[0046] msec) uiTFi-j; 5 jtasflrsi 

2-1-12-3^^11, A 2, A3C0$£-?^ 

12-1-1 2-3j!i>b[±l^^^fc3t{f^-SrAWG 1 7 
«>W 2, ft 3, «4©Aa#-hfc*ttSft5J:5»j:«J 
9#*$„ r.ftK:j;fK AWG 1 7-e«S#£Lfc3fc{t 
■^■Sr^e^K 5 2-2 i~ c; t 5. 

[004 7] fcfc, 05, 6 tC^i-3ti$g'fg»©iSfeK'v 

1-fc*>*>, 3Ufl©ftaHt*i 2-2*fcttSfli©*3Mt 
•2 2-2#tt*U *3S«*1 3*fcB**«»2 3 
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mnxmms 2-2^®*)%^ *£ft«i 2- 

1-12-3, 1 3 0>*Eft*fc ttflWMRHBl 1, 1 

8. 2 4eog|<t(-J; | 9l3ia*t*t^i-sci:^r-^§ 0 

[0048] (*£<Hf A / - KgEE~-rojfoffl0)J) 

H0ttft*fte£Sfto&ft*«SHg 1 0 

2 0 fctt*a*Ht$ w iz i 9 . bi 9 ioT-r 

tttfWtfpA / - Kg|t (filT r y - Kj £ V > 3 ) tfMt 

[0 0 4 9] 119(a) fc*a»T. 3fc{g&!fg5 2frhXt) 
*«r»*#aStt^« 2 0 wttfttf 
•¥J*2 lT#«W::»aSU *ro-»«*fS^«:tw 

f»2 1 l±» H3tt»Fi-*iMS»2 5 *S y*- 
2 6. itlil6l;ftAWG2 7-Cfc6„ iifcft^S* 

«i4ii» H2t*-*-3t^-f s"f-i 5i3J:£;jt*^5i 
6, St«05{:*tAWGl7T?*)5. Zto&ote; 
-K4 1H, 13 9(b) K**-±5K*fiaai6 2fcfl-L 

[0 0 5 0] (lHt*«#i£«» 1 3*bttA£Jl&ME 
£A a<Dfl)fflte) g|2, 7lC*>^T, ^iiSrojtiSftSI 
1 S^bMl a»*tt* 1*7 h7 fey*, ^ 

SHI*) fcffi^U ^>fyf 15-4^LT« 
^916-lCjftBEU 3tfiiSK5 2-ifcaai4H5 

B5 2- l Ki£ffl<5!ftfci£ft;i a »)t(i-§-ti, BSfcip 

£ fiftfs^a 2 0 ©#gfg«s 2 3 -cim * ti $ . 

[0 05 1] Sfc, 15, B(£ttV^. iHKROXatt 
ttl 3A»6tt**4»*«* {3L*c*\-7 f-7ty^ 

tttAU awgi 7 9>mfcn**i#-b 
{CAAL, 7teiSSS5 2-l(iJSfii^ftS«»ffi3ttt 
w»J:5CU-CJteail5 2-HJ: 
^ftfc&ft A 4 coiUf *tt, 0 6 Id^-Tifeft^fig: 
«¥>«2 0»*ft«*2 3T'i|*«^ft5«, 
[0 0 5 23 131 0(4, 3<7><D 

-1 K4 1-2^1*, S6SA 3«3tflT#*ffl 

v\ c t 3 «tf*I3g4 2-1^3>LT^$ftS„ / — K 
4 1 - 2*»fcy - K4 1 - 1 ^(±, A 3 Vitit^* 
*«3tltiliSS4 2-2*5.fctfy-K4 1 -3«r^ 

U-c«iS^ft5„ rtot^, y-K4 i-3T-ii, &g 

[0 0 5 3] /- K4 1 - 2A*fey- K4 1 -3^(4, 
**Jll«ftff*4:flH\ ^ifS)feJt^li4 2-2?:^L 

reii^fts. /-K4 i-3*»&/-K4 1-2^ 

(4, **a iro*«*«rMv\ /-K4 1-1*34, W 
- K 4 1 - 1 r-(4, iSfiA 1 ©jfeft^Sr^ro**!®* 
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[0 0 5 4] /-K4 l-3A»e>/-K4 
«fti 2©*flt-»ftfflv%rfiiS4*i*. /-K4 1-1 

4 2-1, y - K 4 l ~ 2 *i J: tf+iii 3t*9*S 
S§4 2-2^^LTfeiH$^So ^<OJt^, /-K4 1 
-2-C-fi, i£fU 2©3tfff^«r*ro*±iiBiS*-a-$„ 
[0055] :i-e, fry-Kiuctt, -i-m&fkk lx 

4 2- 1, 4 2-2 W^IJ^IWffll* fcfiffi/jjtu^MM 
3ttt*ISST-|i s low&ftfc^^l-s/ftf-C-ii^ 

[0 0 5 6] 01 Oi^Tr-r^ft^tHniiS^x^A 

KfcHT, 0i]xl2V-K4 l-li>f»>-K4 1-3- 

U *#A aWJtBfl-tftOlfiSa^lItt, /-K4 20 

i - 2 -e** x a rojtfliwaHii-a J; 3 kkjum-s 
a\ -&mm Lfc&ft a, a ©jfcflr - k 4 1 - 

3KWlltTiBflrf6J:5K:1-6. 
[0 0 5 7] 

[»MOi»*] EU:RSLfcJ;5f:, *?§i«cDi£££fi: 

a<kfl?««>fc»w=>^ ns«^«ffi6(c*-5. 30 

[0 0 5 8] SblZl. *«W««##fieai'^f l A-C' 
[HI] *%nottft#xea«C«OK3MH/S«J:U(1iO 

[021 *&*wm*8ti o©»i * 
[03] &&&&&&&& 20 com i co^jgffjfig t gj# 

0|J£*1HL 40 
[04] K jt£S£ffi¥& 2 0«fi cosJSJg^ftfcfctt 

5 *iMfi»fl>*tf;««r^H. 
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. [H6] «M3ftfl2 0«»|(2O»jStt:«lV 
IB 7] ^&J*ttftfc^6ttft#Ki!HS?ai 0© 

IBs] *e£ttttft£*f?6ttftOTgtt¥ai oo 

[0 9] 3t»«fliA ^ " K«B<0*ja« fc^i-H. 
[010] 3on/-Kt^^KlttH,fc«« 

[011] Stffl*fc=HI**rfl»A/!:tt*w»***tejSI 
KII«>«lSffl**-i-|H. 

[012] %*to**Z*&^W.<»imM.*WA-t* 

h. 

l 0 ttJt#*£ffi¥& 

1 1 (S^igKlElK 

12,13 

1 4 Sft^S^S 

1 5 jfe^^f 

1 6 jt*^7 

1 7 7l"f*8»II*rttT- (AWG) 

1 8 fl^iHWISSg 

2 0 *Jt*2£{g?Jft 
2 1 BftftB^A 

2 2, 2 3 JtgffSS 

2 4 ffi*aift|E]B 

2 5 7t#i£3g 

2 6 ftx-Cyf- 

2 7 7 1^*8K|Btlr*HMAWG> 

3 1 1tx79ir* 
3 2 *7-f** 

3 3 SEB*ft»T«*:7-r>v* 
5 1 

5 2 jfcfisigK 

5 3 ttft^£Sft¥IK 

5 4 

5 5 *4MI 

5 6 3t»K?g 

5 7 5fcg1fg§ 



( 10 ) 
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